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Abstract of the contribution: this paper discusses the left out issue related to the network-based per UE network slice usage behaviour control.
1. Introduction/Discussion
To control the network slice usage, PDU session inactivity timer and/or slice deregistration inactivity timer are set at the network to control when to release the PDU session or remove the S-NSSAI from the Allowed NSSAI. For different S-NSSAI these two values can be different. Hence, one NF needs be selected to store these two timers. 
At S2#154AH two proposals are on the table on where to store these timers, i.e. UDM or PCF. Our understanding of these two approaches are as follows: 
PCF based approach, 
-	When the UE gets registered to the network with the indicated S-NSSAI, the AMF interacts with the AM-PCF and receives the related timer from the PCF. Per the received inactivity time, the AMF can set the related timer.
-	When the UE establishes the PDU session, the SMF interacts with the SM-PCF and receives the related timer from the PCF. Per the received inactivity time, the SMF can configure the related timer at the UPF. 
UDM based approach,
-	When the UE gets registered to the network with the indicated S-NSSAI, the AMF receives the related timer from the UDM as part of the subscription data. Per the received inactivity time, the AMF can set the related timer.
-	When the UE establishes the PDU session, the SMF receives the related timer from the UDM as part of the subscription data. Per the received inactivity time, the SMF can configure the related timer at the UPF. 
In two approaches, it requires that the AMF/SMF interacts with the correct NF which stores the related time value. 
For the PCF based approach, one proposal is that all PCFs in the PLMN are configured with the related information. Hence, when the AMF/SMF communicates with the PCF, it can always get the related information. This approach has the following drawbacks: 
· There may be a large number of deployed PCFs per PLMN and configuring each of them with a timer is challenging. For example, in China, the number of PCF NF is more than 200 in the PLMN. It is not a small number of PCF. Also, whenever a PLMN would like to fine-tune these timers, corresponding changes have to be reflected in all PCFs – this is not easy work. This also cause different user experience when different PCF is selected if update cannot be done at the same time.
· OAM impact. If this is done via the OAM, it need consider the impact related NF configuration OAM work. Normally that part is not fully specified.   
Observation 1: Configuring or updating all PCFs of a PLMN with the related timers can be challenging especially for big networks. 

Before the UE registration or PDU session establishment happens, the related timers need to be provisioned in the network. Later when the related AMF or SMF requires these timers, the provisioned value is retrieved. 
· In the case of the PCF based approach, the AM/SM-PCF is not selected before the UE registration or PDU session establishment. It needs to be clarified how the AF provisions the related timer information and later the AMF/SMF can retrieve the related information when they interact with the AM (or SM)-PCF.  
· In the case of the UDM based approach, the related provisioned timer information is stored at the UDM. The AMF/SMF can get the related information as part of the subscription data. So here the time can be regarded as part of UE related information. Hence it is possible to reuse the existing External Parameter Provisioning procedure. The enhancement is just the consideration of a new set of data. 
Observation 2: The UDM based approach can reuse the existing External Parameter Provisioning procedure. The only enhancement is to introduce a new set of data.

There have earlier been some offline discussions on whether the roaming is supported or not. One of the aspects of the Network-based per UE network slice usage behaviour control is the S-NSSAI replacement (S2-2301606) 
“To enable a serving network to direct UEs to a preferred network slice, the AMF may request the UE to transfer a PDU Session from one S-NSSAI to another S-NSSAI as described in clause 5.15.Y.”
Then if we check the related S-NSSAI replacement, it clearly supports the roaming case(S2-2301602).
“-	for roaming UEs when the VPLMN S-NSSAI has to be replaced, the AMF provides the mapping of old VPLMN S-NSSAI to the Alternative S-NSSAI to the UE. 
· for roaming UEs when the HPLMN S-NSSAI has to be replaced, the AMF provides the mapping of old HPLMN S-NSSAI to the Alternative HPLMN S-NSSAI to the UE.”
And when we check the question raised before on the roaming case, mostly it is related to whether the HPLMN can trust VPLMN to do the related usage control. Like in all cases that involves HPLMN-VPLMN interactions, the trust is built through SLA agreements. This trust can be applied to the timer based slice usage control case too. Hence, we do not see the reason why the network based timer control for slice usage roaming need specially rule out the roaming case.
Observation 3: it should be possible for V-PLMN to execute the network based timer control for slice usage. 

For the roaming support, it is clear that the UDM based approach can work as the time information can be sent to the AMF/SMF as part of the subscription data. For the PCF based approach, it is clear that AM-PCF has no any interaction with the HPLMN. So the PCF based approach cannot work at the time of roaming. 
If operator want to have some policy influence via PCF, the UDM based approach is also possible to let the AMF/SMF interact with the PCF after it get the value from the UDM.
Observation 4: PCF based approach cannot work at the time of roaming. 
Observation 5: UDM based approach can also work with the PCF to apply operator’s policy. 

[bookmark: _GoBack]Taking all above information into account, we can see that: 
1. Configured all PCF in one PLMN with the related time value is not a suitable solution.  
2. It should be possible to configure the timer information before S-NSSAI registration or PDU session establishment and the External Parameter Provisioning procedure can be used for this purpose. 
3. It should be possible for V-PLMN to execute the network based timer control for slice usage.
4. PCF based approaches cannot work for the roaming case. 
5. UDM based approach can also work with the PCF to apply operator’s policy.
2. Conclusion and Proposal
Based on the above analysis, it is suggested to use the UDM to store the timer information, which is provisioned by the AF.
3. References
[1] S2-2201606, Improved network control of the UE behaviour for a network slice, LG Electronics, NEC, Apple, Nokia, Nokia Shanghai Bell, Ericsson, Lenovo, Samsung, Huawei, HiSilicon
[2] S2-2201602, Support of network slice replacement, ZTE, LG Electronics, NEC, Ericsson, Lenovo, InterDigital, Apple, Samsung, Nokia, Nokia Shanghai Bell.
3GPP
SA WG2 TD

